Function of the iron-sulfur protein of the cytochrome b-c1 segment in electron transfer reactions of the mitochondrial respiratory chain.
Resolution and reconstitution has been used to examine the involvement of the iron-sulfur protein of the cytochrome b-c1 segment in electron transfer reactions in this region of the mitochondrial respiratory chain. The iron-sulfur protein is required for electron transfer from succinate and from ubiquinol to cytochrome c1. It is not required for reduction of cytochrome b under these conditions, but it is required for oxidation of cytochrome b by cytochrome c plus cytochrome c oxidase. Removal of the iron-sulfur protein from the b-c1 complex prevents reduction of both cytochromes b and c1 by succinate or ubiquinol if antimycin is added to the depleted complex. As increasing amounts of iron-sulfur protein are reconstituted to the depleted complex, the amounts of cytochromes b and c1 reduced by succinate in the presence of antimycin increase and closely parallel the amounts of ubiquinol-cytochrome c reductase activity restored to the reconstituted complex, measured before addition of antimycin. The function of the iron-sulfur protein in these oxidation-reduction reactions is consistent with a cyclic pathway of electron transfer through the cytochrome b-c1 complex, in which the iron-sulfur protein functions as a ubiquinol-cytochrome c1/ubisemiquinone-cytochrome b oxidoreductase.